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tJt*i*#1S 2 3T «B-f5 23 W ffiSKft 4 iff 
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*'] 4Sr M. 



— R-Fe-B tt^J&IK 
>«£(C). 

7. #Jfck*|*-* 6 WU»#J:^|^ ^tmt^f^ 50ppo 
£| l,0O0ppui (wt/wt) Wfefflfl. 

£ 0. 01 n m $ !| 5 M a ft&R ^. 

12> «M>IM 11 JfttflM^ftftjMM* &+mW*&&KJ&k*i 

13. fttmjL li *pM#±4*4uftfc *tWW^*>&*ii^ 
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tt4t) R-Fe-N ( Sn-Fe-N *Ufcfc*rtUU , 

9 No. 63-192216 t^T—^iiiiMf^W 

Al 4fc£4k Si 41^4^ Ti 4fc£#, m^*fji^» 

No. 2-37081 t*fc£7-### S^ IWtfldfcsr*, 

£6'>#ttB-M-#]*ifrNo.63-301506 t4«^.7-#^r*, 

^e^^«4^^t^-Na 63-168009 +^7-^^*, #>Fj*-&&# 



Jt *4Mfe.-»t, £ 8 f ifr No. 63-192216 Q 4l-£#J«A^ 

No. 2-37081 «N*s&Hr;fr3r*> 74t#Ji^^^>gMt^^il^^ 

a 4^#Jt*Na 63-301506 ttftittfeftfcf, *^B^^>*UR 

£e^*f*$B*4r#lt* No. 63-168009 f«t£A*^^7Jtf£&<j^^ 
9**#J+* No. 63-192216 No. 2-37081 t#^fi^*/5Wf 

iMMJ&m&aut < soi-gei ) vM+tjumMHtJutif+iu * 
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R-Fe-N 

^(C) . 

J* 1, OOOppo (wt/wt ) 6$&03 f«). 
#/££0.0lMm£«l5Mnitf&®l*I. 

fU.*6fe*LAL Si Ti JjMfcfc t^J-^-^IL^^^^fc^fe^^ 



&$rt7fft, Al &4t*fr. Si JjMfc#» Ti f^k^xMHatflMfc 

mm i 2 t^tf^u^s c ai > ^vamm^^ u 

J&Tti 3d XPS 

m 2 6 t^iiM^M ( Si ) H4fcJB!«W*fr ttf Nd 

3d XPS 

Wffl 3 f%-**i*t&%im 6 ti^JM (Si) JMU&4fc*frttf Si 



J$lT#1 2p XPS 

mm 4 s t^^-fcMr*fc c ti ) iufcj&#j&&ttt Nd 

yfc W 3d XPS «Ji#*; 

^^Jk^i^^^M^MifMcm^^miA^kl. SL Ti. lfe*» 
Ca &4fc4fet^##ikftlUfcJBi *p, Al |MfcJB!(AlAte Oa*3) » Si 
&rt^(SiO,J& 4tt 0<X^2) . Ti 4UfcJ&(TiO x J& #«f» 0<X^2) , Mg & 

ok (HA*. *t ootsi) ^ca^j^cca)^ #to<xsn), #jM 

jH^K Al IMfcflt Si JjMfcJBM* Ti &ffc&, rt^fc^M**, 

« Si # 

£-**fc#*fe£-. ili±^4t^^^^^i^^|l^j^^^:^r*j^ gib, 



41 2r 4Mfc&(ZrO„, (XX ==2) . Zr HWTA|»^ 

#.#ltft$Lib$U£&, ^JUfcJBI&fftAIUL Si, Ti jfcZr |Ufc#t # 

(SiO, • A1 2 0, iWilPL #t * (KY^3) > Si-Ti JL"£H4fcJBl 

( SiO, • TiO y $A£J& &t 0<X^2^(XY^2 ) . Si-Zr JLft&ftJt ( SiO, - ZrO y 

#m mm ai ai ha 



j&tttoJLT, &M*j(&fr 3 su ^m^mj^M^m^ 

it (*fcd^#feifcT#45) ( Cayt, ^Sfcit) . £#J/f| Si 

( tefesi £#J/fl Ti 

( ft* Ti i* &*jt ##&*»T#£>ft ) £#J/a Zr It&tomA 

Zr |UfcJ&tttf*.T, ^^f&^ 3 id 4 *^^*fcft3U^ffltt«*Jt ( tt 

ib&toZ* Zr ft&ty#iTfc&*. 

&¥lty£&m. m& Si-Al &^*MfcSI*h T«£*t Si-Al *>ffc 

Si-O-Al 1 fij 4 >Mk&^*fcfcfc&«^ffl# Si-Al JL^ 

( ^&*&>y-+m&w^*fri?3L ?*3UkX£wm si-Ai 

. il#4fc^^*^^j^(^ J po)3-Si-^Al(Oay 8 , ^ftO),-SH>- 
Al (0CJft> 2 lOMMMM^t. 

ttimM. A**, S^AL Si^Ti4l4fc#t^^--^^>(|^4fc^iE^ 

A^flM.^^JUL^IlflsjKfAAl, Si*»Ti t^#J.^-#^R«0#^ 

M Si-Zr JL*4UC0Ufc *b£**tt*fr Si 4fc£#r** Zr 4b£4to&£-„ 
m- Si Si-Zr JL^|LftJ(t<« Si df» Zr #;M**£:tt>£#>fc 

* (Si/ Si +Zr) # 0.2 MJL*. mt)te^Ai&&^lt&*#j Si 



❖4&*J« SiOfe+ZrOjif. ^^y^tftW&f" 0.1 wt*> 

fctef- l i£J&i 7, Jfl*4ttfefflMHtJft*WM4f^^ 

894^0 -^mfrZJkls&Cm^V -mm ( 0 -keto ester) . 

^/^Jfc^fc^^^^^^rt^^i-ij,^^ 100 . 

20cp. fr*&Mtfm#>&&Mit 20cp, 4ft*&U4tiJi.feJ&, 



TO#*9*tt;MK«*£ ( *M» AL Si, Ti Zr 
^tJ&Mt3M* >80t:. tete^m**^ Nd-Fe-B # 

iMtM&m. £si-Al >4LMUtfltt^Si£a^, 

Al-O-Al Si-O-Al 4£ £|Mfc&tttAl 

&ttXJ&M&#,fr3r% 50ppm^ l,000ppo drt/wt) . 
*(C) 6^^^ 50pfm, *Jtt4HfriLTTftf£JL*. db>ML 
1, OOOppn, J?!)#Ut&tfj£#£#T^#. 



#R^*&£#^i?^&^^ R& 
4«6$ 3d $k£&1$&&m& ( * 0. 5 ev MJtM. m&nb&Lwm 

^Tiiit^-tiMWi^— Nd Rr, D*. Ho. TO^tfe, iSMUJlLa. Ce, 
Gd. Er, Eu, Ik. Yk Lu *>Y t^#^J-^-#>t*. 

4p*£&f- R-Fe-B «***ftf ** R MMAf 10 at*, 
#*/KHrJ>. -M-**, :fr*R 30 at*, JRWJ»T*Ri*#* 

iMfc*. HA, ^^^R^^^lOstStfiJaOat*^®^. 

Fe ttmt 65 at* lMt*!W**«*A. ( Br ) . Ml Fe 6^ 

*fe± 80 at%, (hcj) . xjmm & 

& 65 at%£] 80 at%#&B fl. 

iiit^ Co #4* Fe 6$-^, TJail^^#.l±^^|5Ht^±^^4*(^ 

Fe # Co Fe 20%, nWWlk&Ztfi, i£ 
#^£*^PM*. Fe 6$ Co ft*** 5 at%$| 15 atfctfl, JM* 



*>& B #^f4&-f 2 atX, JW«3ta&*^i&^te, Si*, 
*Mf (HcJ) . :fc*.BdfrHNgi±28 at* «^*»t B #afcte*fr#-fc #JL**' 

&ttB 2 at%f»j28 atM$£«rt. 

2. 0 rttofc^fiS P 2. 0 wtfcifc*.^** s t # J-i>'-#. jtt^h -=ria 

Bi. NK Ta. Ho, Sb, Ge, Sik Zn Ni, Si, Zru Hf 4*» Ga. %*#.fcjztik 
(BH) max ^f-^^f - 159 HJ/m 3 , ^M*&*§6£&£ (Br) J.^ 0.9T 

Ml&lBt&JSLfc luu f»J 80jm #t9;*&#4frtt^4fr, #_BU£i£-^6^##v£^ 
* HtfJ 50M*4*fete, «««M{M*^**?- SOKA/n. G&mJj HcJ, *. 
■f 0. 4T ^UMilrA Br tit*??*,*-? 80 KJ/b 3 #*Ut*fcjfcfc (BH) max. 
£i&mfri*LT, (KOnax ttlUt'fiL^kf'J 199 ltf/tfJUtfc. 

**h IftTJ^HW^, -&"f R-Fe-B ft&mttfti^&ti-k*: 
JWB***)t*Noi 9-92515 f*l**l*.f*llNHft* R-Fe-B 
£ &£4H* 9 +jt Na B-203714 t^tt*#lfc8fcte ( #1**, a -Fe *» 

F6,B) (Nd, Fe i4 B) 6fcg-^Nd-Fe-B «4MiMa^s 

( f ^r^£fltf-*fcF&) Kff^tMWM Nd-fe-B 
(*B>, * MQI Ca.#]i£# MQP-B (I*AjS#) ) ^AtMUMtts 



n 



R-Fe-N tfj*J&fa#j-^ m ^ t g^L^Jy^ Na 5-82041 

<P«i-A>i^(#to.o7sxsa3^aooi^Ysa2). 

* 17Nd-lPr-75Fe-7B #JUCt# 23am * 10m* ^/R^T^ar&A # 

&m&£®J?*\ No. 4, 770, 723 t#i£6^>£r. £T*f$iUkt> 
ll^^^x^j^*^^^^^^^^^^^ ******* 
*4S^*^*JMfc*tt* (C) jl^ X^&ft#4^fr*r&Z*Am 

£*fc#ll.£3 

^ 2 #*«***\ ft** ph «i*##T, *J4t 1 /s^tf Al 4fc£4k * 

4 *f* f 2 ai msim*** xps am^^w-s 

1 / W. ,?M-£A# iq« ftt*Jt*K 8 kv, **** 30 mA 976 eV 

*J 992 eV *&mM*4¥T, **JQ# XHtfftft* W«*JL*m ESCA-S50 

*Wf Ar ftiHUJ , ^M«tlt4f«9#«umMW ft 

mm*. mAm^Mmnam * 1, ooo) ai fuut** 
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IPA: 



4L2 





Al -ffc^^Hs-W 






PH 




(wt%. siawM*) 




Al4fc£4fr 


*/ Al 


(cp) 




£afe#j 1 


8 


0.001 


1.5 


3 


&6 


3. 1 




5 


2 


] 


•1 


2.4 


3.9 
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0.005 
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0(*) 


L5 


2.4 



(*): JUS**.*!****, 
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^M^J^- ( cn/min ) 
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240X3x20 ^ 




3 


20CC x30^# 


^^fe^] 3 


10 


175i:x60^ 


4u 





( MB) 


(ppci) 


(ev) 


&fcfcll 


0.3 


150 


1.2 


*&*i|2 


0.5 


220 


1.4 


£&*I3 


0.8 


340 


1.1 
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415 













Br 


HcJ 


(BH) rax 


Br 


HCJ 


(BH) rax 






(T) 


(kA/m) 


<JU/tf> 


(T) 


(kA/m) 






£*fc*ll 


1-14 


1322 


243 


1. 13 


1298 


236 




&*<»12 


1. 14 


1314 


242 


1, U 


1282 


233 




&&«3 


1.13 


1322 


242 


1. 12 


1314 


237 




*t*t*i 1 


1. M 


1314 


242 


1.07 


1258 


224 






1. 13 


1330 


243 


1.05 


1242 


217 
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ST^J. 2 'J-»t, 0. 5 m m ft Al &ffcj& 

a**? je*m# x i, ooo) mm Al ftfttt&fcff, 



JS^^-fri^ff^^Ji^ si fUfcjit 

4. 9 Si ft^ttiM. ( SiO s (Kx*2) 

iMM^t C 6*3-gr. Nd #-^i*j&flfe*«tf 3d ( £ XPS 

**4L 9 #hfc. 6 +#Att<Mr si lUfcfl&ftSHMS xps 

2 0pfr. 1 £j 3 +*lfl#;M&*f - XPS Si J&^frti 2p 

xps *HHfc*Mtfl! 3 #hF, Si jk-hmnhk 

£ Si &4fcJ&t# Si J*?***.*-?* Nd Nd ^fi^ 3d 

#JMN*. ga^t^juftttOH *i, ooo) si |Mfcj&*fcM, 
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Si4fc^# 




















PA 
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Si *t 
it) 


**** 


M 

(cp) 


PH 






£*W4 


5 


0.001 


3 


1.4 


3.2 




L 


2 


2 


1.3 


4. 1 


$feftT6 


10 


0.005 


10 


1-7 


2.2 



*8 





•iiMul.^ (cm/inin) 






7 


150t:x20^ 




5 


20ot:xio^#}' 




10 


100^x20^ 


&9 





( mo) 


( ppo) 


(ev) 




0.5 


320 


1.3 




0.08 


95 


1.1 




2 


450 


1.2 



ifcyftfcMB&iSafc. JUMUtjUO^fiF. £^#*A^/au$ Si &4tKftfltfr.f. 
Nd is Nd /retfttJUfrT^M Si 4U«ft Si 
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Br 


HcJ (Wm) 


(BH) max 


Br 


HcJ 


(BH) max 






(T) 




(U/nP) 


(T) 


(kA/m) 


(KJ/n?) 






1. 14 


1314 


242 


i. 13 


1306 


237 






1. 14 


1322 


243 


1.11 


1290 


234 


*3t 




1. 13 


1322 


242 


1. 12 


1314 


238 


*3t 


*t*b*j3 


1. 14 


1314 


242 


1.09 


1266 


226 


4* 




1. 13 


1322 


242 


1.08 


1258 


225 





*&&m^kftik&ftXKjte&&J$& 0.5 Mm Si i&tfc-f JL 

m&m ooo) wa# si 4ura&M». 

gib® 1 JL 3 ^B^^ffT, ^^tfcjfc^Att Si fl^tyBHtefcff 
^jL^^M^Kh, 30 irt%tf SiOt^ 35 wt%«$$&M» 35 wt% 

***** lGOt:** 20 ^jME^^ff«4L«-t^^Mr>* 

^ 0.5mb # Si JUtflL «&fe?JMtJtaM 1, 000) J)f* 



12 mim&fr, &Jt*> ph tttt&+KF, 11 n 

A 14 Ti |L4fcJK^A (TiO.IMfcJBl, *t 0<r=52) 

tftMt c #>£-S:. Nd 3d ( * XPS ) 

dkjL 14 tfr*. *b%im 8 tfMttfrM" Ti fLffcJB£#*tfr# XPS aHttMbHRH 

4 xps 8$-k&&^ $k#m i 3 tftm tizr&Tmm. 







mm 






















&&&& 


&SI+IPA 



IPA: 

4.12 





ftKwt&iKTiq 




(cp) 


PH 


flMW Ti 


Ti 


#/ Ti ft 




3 


0.002 


0 


1 


2.2 


2.1 




5 


0.005 


1.5 


3 


1.7 


2.6 
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^tiiii.^ ( cn/min ) 




£*fe«7 


3 


240^x20^ 


£ife*J8 


5 


200X2x30 



lg 



4L14 





(MB) 


(ran) 


(ev) 




0.4 


230 


1.2 




0.7 


390 


1.0 



Sit, :ML 15 *M*, PF^t^^^W^T^^^tttfe^^^^a: 
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to- 


HcJ 


(BH) max 


Br 


HcJ(kA/m) 


(BH) rax 






rn 


(kA/m) 


(KJ/rf) 


(T) 




(KJ/rf) 






1. 15 


1322 


244 


1. 13 


1306 


237 






1. 14 


1314 


242 


1.11 


1290 


234 






1. 15 


1306 


242 


1.07 


1250 


225 





js> ^m^^^&^^mi^^f^-^^mmL ( s wt%) t. ## 

^^^^0.5Mo«Ti $jm, 4&fe»JKfttaN (iU^MMfr* 1> 
000) Ti H.4fcJK^aj, &&£mj&ktt&&%JL+ii m tt**L 

^ i i 3 *^j^^#t, Ti &itm&*m&tf 
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17 &&$>mw<)4H$T, m&. i6 m^m si & 

Ifc^k #4fc#J. ^r*l*^^*|#*8^ 4*J»Mt 18 *h*««A 

*i*4Wf^f&*b£, ^^^K^#^4.*Ji^iL Si-Zr -£>H/ftJ& 

£. 19 &Mft Si-Zr JL^4«#MMt ( SiO x • ZrO y * t 

0<xsi2 *»(Xy=i2) *t$«4lttJJtf C Nd AtfftftlUHHi* 3d 

( t& XPS -hJk 19 *f*, i?££*fe$| 1 m 3 t*?!§}tt;3r3,T, 

X^imMjr&fr#rm-&&M Si-Zr £*4MbBU*£tt, ^*at 
JUI^M**. im*}fttt&fr#^i#Jlte$-%*h 000) Si-Zr ^ 

4-16 



IPA; 



&17 











PH 




rti#) <wt%, m 
SiC^+Zrtyif) 


Sl/Si+Zr 








(cp) 






5 


0.34 


2 


1 


I 


1.9 


&9 




M: 


(Si 4b&b+Zr ) 
4 18 









(cnt/ain) 






5 


240^ x20#4f 



20 





( MB) 




(ey) 




0.7 


350 


0.9 



&^#*kiw&>£&. 20 Si-Zr 

**T-H^W Nd « Nd >fc-fiiitfc^-f J§^£ Si-Zr JL^t, 

4L20 













Br 


HcJ 


(BH) max 


Br 


HcJ 


(BH)nax 






(T) 


(kA/m) 


(KJ/tf) 


(?) 


(kA/m) 


(KJ/n») 






1. 14 


1314 


242 


1. 12 


1306 


234 
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22 ttTTm&fr. &J$fr PH flLtt^MfT, 21 *hr# Zr 
4M*. tfJBfeftMMM* 1, 000) & HftJW^« p 
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4.21 
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ZMXJkX* 
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Zr -ffc^ifctf *t 




(cp) 


PH 




«Jt*I/Zrl 






5 


2 


1.5 


2 


1.8 


4.0 
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( aa/oin) 








5 


240TC xl0^#f» 





4-24 





( Mm) 


IMtJKfC^-t-Cppm) 




0.8 


380 



&&£J*J 65X1 tijjtft-T* #&£&ib1&M Zr &lbJ&ttmti%^g$L 
Hit* ^4M«Wt4E«Mf , *«-*F#Ati Zr 
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4L25 













Br 


HCJ 


(BH) mx. 


Br 


HCJ 


(BH) max 






(T) 


(kA/m) 


(KJ/m 5 ) 


(T) 


(kA/m) 


(KJ/rf) 






1. 15 


1305 


243 


1. 13 


1297 


236 
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« m * w a 



S1 

(7o) 




9>6.0 



— #[5Ji 

fcttrtsu 




992.0 988. O 984.0 980.0 976. 0 

Ndj£?ft3d$l3&tt££fi& (ev) 



- 2 - 




- 3 - 



T£"d "IblOl 




992.0 988.0 984.0 980.0 



976.0 
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